Alfombrilla collected monthly for 1 year in Chihuahua, Mexico, was analyzed for percentage of saponin and for toxicity to l-week-old chicks. Saponin level ranged from 2.8% in dormant plants collected in January to 6.3% in mature fruiting plants collected in September. Saponin level was low in seeds. High saponin levels may persist in dormant plants into December. The amount of plant required to kill 5% or more of the chicks was inversely proportional to the saponin level of the plants.
through December 1977 at Ranch0 Experimental La Campana in Chihuahua, Mexico. Seed samples collected in October and December were combined for chemical analysis and feeding. Pland and seed were first shipped to the Animal and Plant Health Inspection Service Laboratory, U.S. Dep. Agr., in Los. Angeles for fumigation to destroy viable seed. The plant was then forwarded to the Poisonous Plant Research Laboratory at Logan, Utah. Each monthly plant sample and the pure seed were ground to pass a 40-mesh screen and then analyzed for percentage of saponins by the method of Wang (1969) .
Fifty grams of alfombrilla was extracted with 70% ethanol for 24 hours on a Soxhlet extractor. The extract was reduced to dryness on a rotary evaporator, then redissolved in 75 ml of water. The water was extracted twice with 75-ml volumes of benzene. The benzene was discarded, and the water phase was reduced to 50 ml on a rotary evaporator so that 1 ml equalled the extract from 1 g of dried plant. Seed was processed as above except that 40 g was used rather than 50.
Chick Bioassy
One-week-old chicks (avg wt ~70 g) were held overnight without food or water. At 8 a.m. they were dosed with alfombrilla extract that was introduced into the crop by a catheter. Two birds each were dosed with 0.5, 1.0, 1.5, 2.0, 3.0, and 4.0 ml of extract. After treatment, the birds were given food and water free choice. The chicks were observed for toxic signs, and the LDSO(letha1 dose for a 50% kill) was determined.
Results and Discussion Saponin level in alfombrilla was.greater than 3% each month except January (Table 1) . Saponin level of alfombrilla increased throughout the growing season and peaked in September when seed was mature. An unusuahy high saponin level recorded in May was reflected in increased toxicity to chicks. Saponin level in alfombrilla collected in November and December remained high, and extracts from these collections were highly toxic to chicks. Seeds were low in saponins. Alfombrilla was very toxic from early spring growth in February through December, when plants were dormant. Saponins were relatively stable in dormant alfombrilla so that plants remained poisonous well into the winter months.
The amount of alfombrilla required for LD50 in chicks was inversely proportional to the saponin level in the plants. Chicks given a minimum lethal dose became depressed and stood with feathers ruffled and eyes closed within 1 hour of dosing. They usually became comatose within 2 to 4 hours and died shortly thereafter.
If alfombrilla contains 3% saponins, sheep are acutely poisoned at 0.5% of body weight or at approximately 150 mg of saponins/ kg of body weight. If chicks are acutely poisoned by alfombrilla at an equivalent of 2 grams of plant or less, the saponins in the plant exceed 3% (Table 1) . Thus, the chick bioassay can be used to approximate the saponin content and the relative toxicity of the plant to livestock.
Alfombrilla poisoning of livestock in Chihuahua is particularly serious in late summer and early fall (Sanchez Mufiooz 1978).
Saponin levels are highest then and the plant becomes more attractive to cattle since grasses are largely dormant. Since alfombrilla is toxic at all stages of growth, careful management of livestock and range is necessary to avoid losses. Studies by Jacoby and Morton (1974) indicate that alfombrilla can be controlled by 2,4,5-T in 0.5 solution. Alfombrilla can be effectively controlled by deferred rotation grazing or resting infested pastures one or two productive growing seasons to allow for recovery of grasses.
